We mapped the cortical regions contributing to repetition suppression (RS). Cingulate, parietal, as well as new frontal lobe regions were shown for the first time to be involved. Data highlights the complex system mediating RS in the human brain.
a b s t r a c t
Objective: The cerebral network subserving repetition suppression (RS) of the P50 auditory evoked response as observed using paired-identical-stimulus (S1-S2) paradigms is not well-described. Methods: We analyzed S1-S2 data from electrodes placed on the cortices of 64 epilepsy patients. We identified regions with maximal amplitude responses to S1 (i.e., stimulus registration), regions with maximal suppression of responses to S2 relative to S1 (i.e., RS), and regions with no or minimal RS 30-80 ms post stimulation. Results: Several temporal, parietal and cingulate area regions were shown to have significant initial registration activity (i.e., strong P50 response to S1). Moreover, prefrontal, cingulate, and parietal lobe regions not previously proposed to be part of the P50 habituation neural circuitry were found to exhibit significant RS. Conclusions: The data suggest that the neural network underlying the initial phases of the RS process may include regions not previously thought to be involved like the parietal and cingulate cortexes. In addition, a significant role for the frontal lobe in mediating this function is supported. Significance: A number of regions of interest are identified through invasive recording that will allow further probing of the RS function using less invasive technology. Ó 2012 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
The ability to suppress responses to incoming redundant sensory input (i.e., habituation) is a recognized characteristic of the central nervous system (CNS) (Venables, 1964; Eisenstein and Eisenstein, 2006) . Habituation has been postulated as a protective function for the CNS, failure of which is proposed as a significant contributor to cognitive dysfunction or psychosis. The cerebral networks and processes, by which this function is mediated, however, are far from being well-described. Habituation in the CNS has been extensively studied utilizing Evoked Potential (EP) methodologies (Cromwell et al., 2008) . In particular, the P50 and N100 auditory evoked responses (AERs) have been used to examine habituation using repetition suppression (RS) paradigms. A sizeable volume of research documented that EP habituation is not caused by the effector activity used in most studies to elicit the EP (Roemer et al., 1984) . Therefore, scalp-recorded EPs should reflect intermediate processes such as sensory encoding and stimulus evaluation (Davis and Heninger, 1972) . Probing P50 RS in a number of neuropsychiatric conditions has been shown to be a promising tool to help further our understanding of the neurobiological aberrations (Franks et al., 1983; Brockhaus-Dumke et al., 2008; Patterson et al., 2008) and genetic vulnerability (Adler et al., 1982; Siegel et al., 1984; Anokhin et al., 2007) 
